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a) the focus is positioned in a microelectrode arrangement with an electrical 
field that has a field gradient which forms a three-dimensional electrical capture area 
and the focus is at\a distance from the capture area, and 

b) the amplitude of the electrical field, the light power of the light beam forming 
the optical cage, ancwor me-distance of the capture area from the focus are varied to 
detect at which of J §aid^ned field properties the particle is moved from the focus to 
the capture area or vicfc versa, or to at least to temporarily move the particle into the 
capture area.— \ 

—29. The process according to claim 28 in which a particle is placed in the focus or capture 
area to measure optically-induced forces, and the optically-induced forces are measured from 
the amplitude of the electrical field and the distance of the capture area from the focus when 
the particle moves from thelfocus to the capture area or vice versa.— 

—30. The process according to_cl^tn_29^ in which the optically-induced forces are 
repeatedly measured for all relevant directions in space corresponding to mutual alignment 
of the positions of the focus tq the capture area.- 
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-31. The process according to claim 29 in which the optical cage is calibrated by 
determiningithe relationship between the light power to generate the optical cage and the 
forces induceckon a particle in the optical cage.— 

--32. The proces^according to claim 1 in which the distance between the focus and capture 
area is at least one-tenth of the particle diameter.- 

-33. The process according t o claim^ l in which the capture area is a capture point that is 
in the beam field of the optical cage so that the particle moves back and forth between the 
capture point and focus when tho amplitude of the electrode signals or light power is lowered 
or increased, and the associated Wjliie of the amplitude is used to measure the optically- 
induced forces.— \ 

—34, The process according to clainAl in which numerous particles are sequentially 
injected into the capture area that are positioned in set positions with the optical cage in the 
capture area relative to possibly existing parades in the capture area.-- 
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—35. The process according to claim 1 in which the light beam of the optical cage is 
adjusted and/or me capture quality, symmetry or other calibration properties of the optical 
cage are measured 

—36. The process according to clairn^ 1 in which the particle is characterized based on the 
measured optically-induced forces.-- 

—37. A process to determine bonding forces between the microscopic particles, in which 
at least one particle is in the focus of an optical cage and at least one second particle is in the 
three-dimensional capture area of an microelectrode arrangement, whereby the first and 
second particles contact each other for a predetermined contact period, and then the 
amplitude of the electrical field, the light power and/or the distance of the capture area from 
the focus are varied until the first particle can be moved with the focus from the capture area 
and second particle, whereby the binding forces between the particles are determined from 
the amplitude of the electrical field and the light power when the particle moves.— 

-38. The process according to one of claims 28 or 37 which the electrodes of the 
microelectrode arrangement are alternatingly supplied with signals phase-shifted 1 80° and/or 
with rotation-generating ^ignals with a predetermined phase division. 
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—39. The pVocess according to one of claims 28 or 37 in which the capture area is 
separated by at least one field barrier from the optical cage.~ 

-40. The process according to one of claims 28 or 37 in which the particle movement is 
optically and/or electrically detected.— 

— 41 . The process according to one of claims 28 or 37 in which the particles are synthetic 
or natural particles with a size below 200 (xm.~ 

-42. The process according to one of claims 28 or 37 in which the particles are biological 
cells or their components. - 

—43 . The process according to on!e of claims 28 or 37 in which the transitional movement 

v — ' 

of the particle from the capture area^o the focus or vice versa is used to adjust the optical 
cage.— 



—44. A device to measure oypxert optically-induced forces on at least one particle in the 
focus of an optical cage that\cfti«^ises: 
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a fluid microsystem with a microelectrode arrangement that is set up to form 
an electrical fieldWith a three-dimensional electrical capture area, 



an illuminating a$v 
microelectrode arr; 



€ef that is set up to form an optical cage in the 
pmmt of the microsystem, and 



an monitoring and/ondetection device to measure the movement of particles 
in the microelectrode arrangement.-- 

--45 . The device according to claim 44 in which the microelectrode arrangement comprises 
flat electroqes that are in groups on two spaced substrates of which at least one is 
transparent.-- 



—46. The devicaaccording to claim 45 in which the thickness of the transparent substrate 
is less than 500 |um* 



-47. The device according to claimjiS in which the electrodes are attached to facing 
surfaces of the substrates, and the substrates are separated from each other by a spacer that 
forms a suspension area into which the focus of the optical cage can be coupled by the 
illumination device through one of the two substrates. ~ 
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—48. The device according to clahn_47 in which the suspension area is part of a channel 
structure through which the particles are introduced by means of a flow of solution into the 
field of the microelectrode arrangement— 

—49. TOie device according to claims 44 in which the microelectrode arrangement 
comprises numerous electrodes that are set up to generate a multiple field with an electrical 
field distribution symmetrical in the x, y and/or z direction.— 

—50. The devicfe according to claim 44 in which the electrodes are coated with an 

\ — ^ 

insulating, dielectria layer or consist of metals that are essentially inert to the suspension 

liquid in the microsystem.— 

—51. The device according to claim 50 in which the electrodes consist of platinum, 
titanium, tantalum or gold.— 

—52. The device according to claim 4 4 in which the electrodes are constructed in three- 
dimensional shapes using metnops^ohi semiconductor technology, or are constructed using 
hybrid techniques.— \^^^ 
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